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ABSTRACT 

Meerut is the 63rd fastest-growing urban area in the world and ranked  242 in 2010 in the list of largest cities and urban 
areas in the world and second largest city in the National Capital Region of India(NCR) , the 16th largest metropolitan 
area and 25th largest city in India situated between Ganga and Jamuna, close to the imperial capital. Only 51.3% of 
people with portable water connections in poor neighbourhoods get above 80% of their total water requirements. 32.5% 
said they receive water between 60-80% of their demand, while 12.8 get just 50% of their demand. The analysis of other 
sources of water for 49.8% without access to portable water connection in poor neighbourhoods and the majority, 93% 
buy water from neighbours or municipal corporation water (stand pipes) at afixed price . Only 1% of those without  
access said they fetch water from bore-holes or a well near the house. The 2/3 city does not have sewer lines and  
Municipal corporation does not have any sewer treatment plant. .Drainage system is not there but on record,104 colonies 
have the same. Modernized mixture approach brings together the best elements from both centralized sanitation and 
decentralised systems in a number of options and strategies, adapted to the particular infrastructural, institutional, 
economic and environmental context. 
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INTRODUCTION 
Meerut is a city in the Indian state of Uttar Pradesh and  the 63rd fastest-growing urban area in the world 
[1]. It is the second largest city in the National Capital Region of India(NCR) (the largest being Delhi), the 
16th largest metropolitan area and 25th largest city in India  It ranked 292 in 2006 and 242 in 2010 in the 
list of largest cities and urban areas in the world [2]. The city covers an area of about 172 km2 (66 sq mi) 
while the total area is 198 km2 (76 sq mi), third largest in Uttar Pradesh after Kanpur and Lucknow [3] . It 
has the 2nd largest army cantonment in the country [4]. It is an ancient city with settlements dating back 
to the  Indus Valley  civilization having been found in  and around the area. Meerut was founded as 
Mayarashtra (lit. Maya's country) by Maya,who was the father of  Mandodari, Ravana's wife in the 
Ramayana. Meerut was  the capital of Maya(Meerut Official website, 2012) [3]. The district was 
established under British rule in 1818 and on establishment constituted the then tehsils of Meerut, 
Ghaziabad, Mawana, Baghpat, Sardhana and Hapur(The Imperial Gazetteer of India.,1909 and 
Vatuk,1972) [5,6]. These now constitute the districts of Meerut, Ghaziabad, Hapur, Bagpat, Muzaffarnagar, 
Bulandshahr and a part of Gautam Buddh Nagar district [5]. Meerut district lies between 28°57’ to 29°02’ 
North latitude and 77°40’ to 77°45’ East longitude in the Indo-Gangetic plains of India [7] (Figure1). The 
soil is composed of pleistocene and sub-recent alluvial sediments transported and deposited by river 
action from the Himalayan region [7]. These alluvial deposits are unconsolidated [7] .Lithologically, 
sediments consist of clay, silt and fine to coarse sand [7] Land is very fertile for growing crops, especially 
wheat, sugarcane and vegetables [7]. It is bound on the north by Muzaffarnagar district, in the south by 
Bulandshahar district while Ghaziabad and Baghpat districts form the southern and western limits [8]. 
The river Ganges forms the eastern boundary and separates the district from Moradabad district and 
Bijnor district [8]. The Hindon forms the western boundary and separates the district from Baghpat [8] 
.The ground is not rocky and there are no mountains. According to the 2011 census Meerut district has a 
population of 3,447,405 [9] roughly equal to the nation of Panama [10] or the US state of Connecticut 
[11]. This gives it a ranking of 94th in India (out of a total of 640) [12].   
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Figure-1-Map of Meerut District Figure-2-Meerut Master Plan 2021 
 
The district has a population density of 1,347 inhabitants per square kilometre (3,490 /sq mi) ( 
(Directorate of Census Operations, Uttar Pradesh,2011) [9] Its population growth rate over the decade 
2001-2011 was 15.92% (Directorate of Census Operations, Uttar Pradesh,2011) [9] Meerut has a sex 
ratio of 885 females for every 1000 males, lower than the state average of 908; while the child sex ratio is 
850, lower than the state average of 899 [9,13]. The district has a literacy rate of 74.80%, higher than the 
state average of 69.72% [14]. The district contributes one Lok Sabha constituency of Meerut. The district 
also contributes the following assembly constituencies [15] Kithore, Meerut Cantonment, Meerut, Meerut 
South, Siwalkhas, Sardhana, and Hastinapur. Meerut is one of the important industrial towns of western 
Uttar Pradesh [7]. It is traditionally known for handloom works and scissors industry [8]. Meerut was one 
of the first cities in northern India where publishing was set up during the 19th century. It was a major 
center of commercial publishing during 1860s and 1870s 16].It has 18.9 factories on 1 lakh 
population.The income per capita is Rs 30432 in March 2011.The BPL percentage  is  34.3. It is famous for 
handloom works and scissors industry from golden age .Meerut is  home to 520 micro, small and  medium 
scale industries .As of August  2006, Meerut has about 23,471 industrial units, including 15,510  small-
scale units and  7,922 cottage industries(Figure 2). Meerut is expanded with an area of 2590 square 
kilometers and  administered by Meerut Municipal Corporation [17]. According to the 2011 census, has a 
population of around 3.4 million [9,13].  The percentage decadal growth in 2001-2011 stands at 15.92% 
(Figure 3). 

 

Figure-3- Population of Meerut 
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The district has a density of 1347 persons/km 2. The urbanization rate in Meerut is 42.88 %. The urban 
population of India is growing rapidly and exerting considerable pressure on urban services [19]. It is 
evident that urban infrastructure has been unable to keep pace with the growing population. A great 
challenge for Indian cities is to make cities livable by providing every citizen with basic services of 
acceptable quality. Access to safe drinking water and sanitation is essential for protection and promotion 
of health. It is a basic human right and a key component of effective public health delivery system. The 
importance of community water supply and sanitation as a key health and development issue has been 
highlighted in a number of international policy forums, which include the Alma Ata Conference on 
Primary Health Care (1978) [20] and the Mardel Plata World Water Conference, (1977) [21] which 
launched the Water Supply and Sanitation Decade of 1981-1990. More recently, the Millennium 
Declaration Goal (MDG) [22] adapted by the General Assembly of the United Nations (UNGA) [23] in 2000 
and the outcome of the Johannesburg World Summit for Sustainable Development [24] brought the issue 
into sharp focus. 
 
MATERIAL METHOD 
The work presented in this paper, makes this study one of its kind in that, unlike other studies; it bases its 
research on poor neighbourhoods (Sarurpur Khurd ,Meerut University ,Modipuram ,Mawana Tehsil 
,Mohiuddinpur ,Saket (Meerut), Meerut City ,Parikshatgarh ,Sardhana ,Meerut Cantt ,Mawana Factory 
,Sakoti Tanda ,Kithore ,Machhara , Hastinapur, Kharkhuda ,Dabathwa ,Rasulpur Rohta ,Daurala ,Baleni 
.Rohta, Jani, Rithani, Partapur,Mohkampur ) of  Meerut district and Meerut city. The study is mainly 
descriptive on the characteristics of existing municipal, industrial and domestic sanitation system, their 
physical infrastructure, and management practises. Primary data sources are data that are not in previous 
existence but are acquired directly from field. In social science, primary data can be obtained through key 
informants or other respondent interviews, survey questionnaires and field observation. Secondary data 
are normally sourced from contemporary literature, official documents, as well as relevant web cites. In 
this study a combination of all these methods was used to complement one another so that a 
comprehensive search for answers of research questions could be achieved. Four sectors with poor 
neighbourhoods in Meerut district, were selected for data collection. Cities and towns in Meerut district 
are Aminagar Urf Bhudabral,Bahsuma ,Daurala   ,Hastinapur, Karnawal,Kharkhoda ,Kithaur, Lawar, 
Mawana, Meerut, Mohiuddinpur, Parikshitgar-h, Phalauda, Sardhana, Sewalkhas 
Reconnaissance and field observation 
Another technique used during data collection period was reconnaissance and field observation. This was 
used to get information on technical hard ware of sanitation and water infrastructure in the area of study, 
such as drainage and sewer systems, wastewater treatment technologies at households and industrial 
premises and the state of pollution down streams as well as difficulties faced by communities in copping 
with inadequate water and sanitation services in their neighbourhoods. Field trips were made to several 
wastewater management facilities in the above said locations. A number of households were also 
observed during a survey conducted in poor neighbourhoods of four sectors in Meerut district 
Methods of data analysis 
The data obtained through key informants was treated as qualitative and was analysed during data 
collection period. Each day after field work, all the data collected in a note book were edited, matched to 
the questions, and story lines were drawn and organised basing on responses. Qualitative data collected 
in a survey were transformed into quantitative data .for analysis. The outputs were descriptive statistical 
results such as frequencies ,percentiles and correlation tables and these were copied to an Excel sheet(Chi 
Square test ) for production of graphs and tables, used to present the results of the findings. Although 
only a fraction of the population, (237 households) were sampled for a survey. Data from this sample was 
aggregated over the entire population and with this, a statistical generalization is made. 
PURPOSE AND OBJECTIVES  
The overall goal of National policy is to transform Urban India into community-driven, totally sanitized, 
healthy and livable cities and towns. Specific goals include: A. Awareness Generation and Behavior 
Change, B. Open Defecation Free Cities, C. Integrated City-Wide Sanitation, D. Sanitary and Safe Disposal, 
E. Proper Operation & Maintenance of all Sanitary Installations. The City Sanitation Plan (CSP) is aimed at 
developing and maintaining a clean, safe and pleasant physical environment in Meerut District to 
promote social, economic and physical well-being of all sections of the population. It encompasses plan of 
action for achieving 100% sanitation in the city of Meerut through demand generation and awareness 
campaign, sustainable technology selection, construction and maintenance of sanitary infrastructure, 
provision of services, O&M issues, institutional roles and responsibilities, public education, community 
and individual action, regulation and legislation. The principal components of city-wide approach include 
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(a) Collection and sanitary disposal of wastes, including solid wastes, liquid wastes, excreta, industrial 
wastes, clinical and other hazardous wastes(b) Storm water drainage;  
 
RESULT AND DISCUSSION 
The result of questionnaire survey conducted in April to December 20012.In respect to access to portable 
water connections, the survey results basing on 233 households who answered the questionnaire 
indicated that only 50.2% of the households in poor neighbourhoods have access to portable water 
connections, while the remaining 49.8% fetch drinking water from other sources.Unlike in the centre of 
city  and affluent neighbourhoods where information gathered from interviewees indicated adequate 
water supply from municipal corporation, poor neighbourhoods do not receive adequate water. The 
survey revealed that only 51.3% of people with portable water connections in poor neighbourhoods get 
above 80% of their total water requirements. 32.5% said they receive water between 60-80% of their 
demand, while 12.8 get just 50% of their demand. The analysis of other sources of water for 49.8% 
without access to portable water connection in poor neighbourhoods was also carried out, and the results 
indicated that the majority, 93% buy water from neighbours or municipal corporation water (stand 
pipes) at afixed price . Only 1% of those without access said they fetch water from bore-holes or a well 
near the house, although this number may be small because some vendors sell water from bore-holes. 
Reasons for inaccessibility of portable water in poor neighbourhoods were also probed during a survey to 
determine why people do not have access to safe water from municipal councils. The results showed that 
73.6% of the households without access to portable water in poor neighbourhoods (basing on 110 
households response) said that they do not have water at their houses because they can’t afford water 
bills from municipal council and municipal corporation. 21.8% said they are satisfied with the water they 
get from sources mentioned above like water kiosks and water streams, while 4.5% said their plots are 
inaccessible for municipal corporation to bring water connections to their home, because of a difficult 
terrain and congestion of houses around theirs. Another notable result which was obtained from the data 
of a survey is that there was no significant difference on average in water consumption between people 
with and without access to portable water respectively (Figure 10,12 and 13). A reason of inaccessibility 
to water from municipalties and municipal corporation for fringe suburbs mentioned during interview 
was that, the company can not invest water network where there is no enough water demand, and where 
there is a water network in place, and a new customer applies water from municipal corporation and 
council, the process of boring water takes not more than three weeks. More payment is made on the 
infrastructure and equipments like pipes by the client and the total cost depends on the distance of the 
house from the municipal corporation and councils infrastructure and the size of the pipes, for the quality 
of the services to its customers . This is not the case in rural areas though. In areas where municipal 
corporation and municipal council do not operate, community participation exists, through communal 
organizations where the facility is shared by two or more local governments. Water users associations 
and private operators which exists in rural areas are always contracted by local governments in the area 
Private participation is water supply in Meerut is limited to informal water supply through vendors and 
people who own and given a large number of people without access to tap water at their homes seen in 
this study, no one can underestimate private involvement in portable water provision in the city. Figure 
16 shows the Comparison of present drinking water supply vs. demand and forecasting of demand for the 
next two decades. 
Domestic Sanitation systems  
Meerut city unlike other Indian cities  does not have a centralised sewer system for collection, 
transportation, treatment and disposal of domestic and institutional wastewater. However, there are 8 
new  plants in city with a small network of sewer pipes connected to treatment plants. Since 1956, three 
slaughter houses  are  running on 5470 Sq meter land of municipal corporation., 600 furnances , 10 store 
houses for bones and leather . Daily 8000 animals are sacrificing and 880 tonnes bones are processing . 
120 kiloleter blood, 1012 lit polluted water and 120 lakh kilo polluted residues are putting in Nulhas and  
rivers etc. Meerut has 1215 Nalis and Nulhas .The 122 Nulha is fully filled with silts. These  Nulha are  Abu 
nulja, Odian south, Mohanpuri, NAs, Makachin, Hashimpura , Pandav nagar, Subash nagar,makbra 
Abu,and PAC 
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Figure–4-Manual scavenging , open defecation and 
water condition 

 
Figure-5-Most discussed  Kamayla(slaughter 
residues) 

Figure-6-Slums in the City Figure-7-Meerut Municipal Corporation during rain 
 

 
 

Figure-8-Condition of Public Toilets Figure-9-Type of Rural  Pit Latrine 
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Figure-10-Water supply coverage 
 

Figure-11-Sanitation coverage 

 

Figure-12-Water consumption among household with 
and without water portable connection 

 

Figure-13-Water supply compare to consumption 
requirement who have portable water connection 

 

Figure-14-Types of Excreta Management 

 

Figure-15-Gray water Discharge particle 
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Figure-16-Comparison of present drinking water supply vs. demand and forecasting of demand for the next 
two decades 

 
Meerut has 425 km sewer line. The 2/3 city does not have sewer lines and  Municipal corporation does 
not have any sewer treatment plant (Figure 11). Drainage system is not there but on record,104 colonies 
have the same.  The 8 sewage treatment plants which are located at shatabdi  nagar, Pandav  nagar, Ganga 
nagar and Pallavpuram . Meerut has 9 sewage pumping stations .In order to promote urban sanitation 
and recognize excellent performance in this area, the Government of India intends to institute an annual 
award scheme for cities. The award is based on the premise that improved public health and 
environmental standards are the two outcomes that cities must seek to ensure quality of life for urban 
citizens. The proposed awards are not merely an assessment of hardware or expenditure incurred in 
urban sanitation but how these lead to achievements of milestones of 100 % safe disposal of wastes from 
the city on a sustainable basis. 
On-site sanitation systems in Meerut 
Apart from those mentioned the rest of Meerut city including centre of the city is located decentralised 
on-site systems sanitation are the only ones in existence (Figure 4 to 8). In general the type of wastewater 
management system in the households depends on the financial power of the owners and people who are 
financially powerful possesses water automatic flashing toilets connected to septic tanks. It was observed 
during field trips that, in the centre of city and affluent neighbourhood , the type of sanitation systems and 
toilets in use were septic tanks with soak pits. This type of sanitation system was found to be dominant in 
the above mentioned areas because its construction requires a lot of money and water to transport 
wastewater and excreta to a septic tank. Septic tanks with soak away pit latrines are water based 
sanitation systems and when there is adequate water supply, they provide the same comfort as 
Centralised Sanitation systems. It was also observed that in some of the houses which had septic tanks 
with soak away pits, they also c tanks with soak away pits, they also had traditional pit latrines. This trend 
was found in both households and small low cost restaurants and the reason for having two types of 
toilets was explain to be a back-up in case there would be no water supply from municipalties (Figure 9). 
In November and December 2012 at the time when data collection for this study was being carried out, 
there was a crack down by the Ministry of Health, led by the minister himself to close down all the 
restaurants and hotels which did not meet hygiene standards. In this exercise, most of low cost 
restaurants  were affected. The author made field trip to two small restaurants which were to be closed 
and found that, indeed sanitation systems of both restaurant was very poor and besides that the 
infrastructure was too old and worn out, they still used it without doing any repair. Information revealed 
that this was the case in majority of small restaurants in district.  
Sanitation systems in Poor neighbourhoods 
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In poor neighbourhoods it was not possible to easily determine characteristics of sanitation systems that 
exist. In order to identify wastewater management in these areas, a survey was carried out in the fore 
mentioned sectors (kaserukhera, University, Medical, Mawana, Kaserukher, Kithore). A survey 
questionnaire was prepared to cover several issues which were aimed at addressing research questions, 
on issues of characteristics of sanitation systems and their practices, accessibility, and willingness to 
share community wastewater management facilities as a community, which could pave a way for 
Modernizes Mixture Approach. The respondents were also asked to give their opinion on re-use concept, 
specifically on their willingness to use compost from their toilets if treated well to remove pathogens. In 
addition, their opinion on the state of municipal sanitation infrastructure in their neighborhoods in 
general was probed to determine whether they are satisfied with the current state of municipal sanitation 
systems or not. This could indicate whether or not they would need a change to improve the current state 
of municipal sanitation infrastructure in their area. 
Analysis on wastewater management practices in poor  neighbourhoods 
Basing on a total of 235 households that were surveyed, the analysis of results indicates that 99.2% of 
households in poor neighbourhoods of  Meerut district have toilets(Figure 8). Unlike affluent areas of  
district, traditional pit latrines were found to be dominant type of toilet systems used by the majority of 
the residents living in poor neighbourhoods. The survey went further to establish that 80.2% of the 
households in the study area, use traditional pit soak away latrines, while 3% have Ventilated Improved 
Pit latrines (VIP). Other technologies of excreta management that were found in the study area were 
Pour-flush latrines piped to soak pit and Automatic flushing toilet systems, piped to septic tanks. 
Households that were found to be using Pour-flush toilets connected to soak pits were 4.3% and those 
who could afford automatic flushing toilet systems (water closets) piped to septic tanks were found to be 
11.8 %.  In regard to management of grey water, the same survey questionnaire probed respondents 
about their practices in grey water discharge. Basing on a working sample size of 236  households in the 
study area, the findings from data analysis for this, disclosed that 53% of the households in poor 
neighbourhoods discharge grey water into constructed soak away pits, in their plots. 18.6% said they 
discharge into common public drains, 25.4% said they pour grey water outside their houses, while only 
3% said they discharge in plumbed sinks inside their houses, and which are connected to septic tanks. 
This latter finding indicates that not all the people with septic tanks (only 3% compared to 11.8%) use 
them to discharge grey water. This may be due to the fact that many people try to avoid over utilization of 
septic tanks because the more septic tanks are used the faster they get filled, resulting in inefficiency and 
consequently overflow of unpleasant discharges in the environment. The other possible reason could be 
that septic tanks emptying services in Meerut are limited. In respect to constructed soak pits for pouring 
grey water in the study area, the reason a large percentage, 53% of the households have them, may be 
due to the existing by-law in the city which requires people to manage storm water as well as wastewater 
within their plots Another issue that was covered by a survey was the opinion of the people on their 
willingness to share the use and management of community wastewater facilities (Figure 14 and 15). 
Four options were designed to determine people’s opinion. The respondents were required to respond 
whether they strongly agreed, they agreed, didn’t. agree or they strongly disagreed. The findings on this 
opinion revealed that 53.2% of respondents said they strongly agree, 44.7% said they agreed making a 
total of 97.9% of people who at least agreed to share wastewater management facilities as a community. 
2.1% said they don’t agree, while no one said he or she strongly disagrees. Sanitation is defined as safe 
management of human excreta, including its safe confinement treatment, disposal and associated 
hygiene-related practices. While this policy pertains to management of human excreta and associated 
public health and environmental impacts, it is recognized that integral solutions need to take account of 
other elements of environmental sanitation, i.e. solid waste management; generation of industrial and 
other specialized / hazardous wastes; drainage; as also the management of drinking water supply. 
According to Census 2001, 27.8% of Indians, i.e. 286 million people or 55 million households live in urban 
areas, projections indicate that the urban population would have grown to 331 million people by 2007 
and to 368 million by 2012. 12.04 million (7.87 %) Urban households do not have access to latrines and 
defecate in the open. 5.48 million (8.13%) Urban households use community latrines and 13.4 million 
households (19.49%) use shared latrines. 12.47 million (18.5%) households do not have access to a 
drainage network. 26.83 million (39.8%) households are connected to open drains. The status in respect 
of the urban poor is even worse. The percentage of notified and non-notified slums without latrines is 17 
percent and 51 percent respectively. In respect of septic latrines the availability is 66 percent and 35 
percent. In respect of underground sewerage, the availability is 30 percent and 15 percent respectively. 
More than 37% of the total human excreta generated in urban India, is unsafely disposed(Figure 17). This 
imposes significant public health and environmental costs to urban areas that contribute more than 60% 
of the country’s GDP Impacts of poor sanitation are especially significant for the urban poor (22% of total 
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urban population), women, children and the elderly. The loss due to diseases caused by poor sanitation 
for children under 14 years alone in urban areas amounts to Rs. 500 Crore at 2001 prices (Planning 
Commission-United Nations International Children Emergency Fund (UNICEF Report., 2006) [25]. 
Inadequate discharge of untreated domestic/municipal wastewater has resulted in contamination of 75 
percent of all surface water across India. Concepts and theories relevant to this study are developed with 
the help of the existing literature and relevant documents which were collected and reviewed during data 
collection period in the study area. In cities of developed world, during the last decades most of sewer 
pipes have been connected to waste water treatment systems before the wastewater is discharged in 
open waters (Vanvliet et.al,2006.) [26] .Centralized sanitation system consists of sewer network which 
transport waste water from a household to a treatment plant and the effluent is discharged in the 
environment. They are some times called conventional sanitation systems because they have been in 
existence and dominant technology for many years and most of institutions and policies that tend 
sanitation in cities of the west and developing countries are based on these systems. Proponents of 
centralized sanitation claim that they are more hygienic than traditional decentralized systems. Another 
advantage of centralized sanitation systems according to their promoters is that they are more 
convenient (“flush and forget”).While Sewer pipes are connected in all areas of cities and towns of 
developed world,most parts of cities and towns in developing countries has not been connected to 
treatment systems and this results in sewer pipes discharging untreated effluent into fresh waters in sea, 
lakes, natural ponds and river streams [27] .This trend in poor countries is due to the fact that centralized 
or off-site networks with treatment facilities need high investment [28]. Most developing countries lack 
financial resources therefore can not afford centralized sanitation systems because of the high cost of 
physical infrastructure which include a network of pipes and treatment plants and the maintenance. Most 
centralized infrastructure in developing countries if exist were built during colonial period. They only 
cover initial sections of the city and have not had maintenance since then. Water and sanitation utilities in 
developing cities and towns are very weak. They are characterized by intermittent supplies, frequent 
breakdowns, inefficient operations, poor maintenance; unqualified personnel in management and 
depleted finance 29].The utilities are confronted with rapid urban population growth, which make 
municipalities incapacitated to provide adequate services. It is forecasted that, in less developed regions 
there is ongoing increase in population densities with unforeseen saturation reaching nearly 4 billion by 
2030 [30] .If the situation left the way it is, the driving forces for sanitation problems will over stress the 
already stressed accommodation capacity of infrastructure and hence aggravate sanitation problems. 
Costly centralized sanitation systems are not a problem for developing countries alone. In developed 
countries, because of high maintenance cost while there is little profit returns, centralized or off-site 
water and sanitation systems are directly cross subsidized and the chances of ever become financially 
sustainable are low[1]. There are other problems caused by centralized sanitation systems associated 
with over exploitation of natural resources. Net works Sewer pipes consume enormous volumes of 
precious drinking water to transport human waste and this is a concern for environmentalists, given that 
natural water resources are over stretched. Treatment of drinking water it self is very expensive and as 
mentioned in the introduction, there are still a big number of people in developing countries and over 1.1 
billion people globally without access to safe drinking water. Toilets alone in European countries 
consumes one third of personal daily water consumption [31,32] .Only 5 percent of treated drinking 
water are used for essential uses like cooking and drinking while the remaining 95 percent is used for 
transporting waste water to treatment facilities. Apart from wasting treated and precious high quality 
drinking water, the dilution of human waste by huge amounts of water makes treatment of wastewater 
highly inefficient in terms of capacity use, energy consumption and overall treatment performance 
(Vanvliet et.al,2004) [33] .The low quality of the final product (effluent) from centralized treatment plants 
is another set back for these systems. In the last two decades, there has been more and more 
understanding of effects of poor water quality in the survival of ecosystems and the health of humans. As 
a result of increased environmental awareness, high quality standards have been set for the quality of 
water to be discharged from treatment plants. However, most of all of treatment plants existing today in 
most cities are based on aerobic  treatment methods, which of recent have come under criticism that its 
end product (effluent) does not meet the required standards to be discharged into open water and 
soils..Aerobic treatment technologies which are used both in developing and developed countries produce 
large quantities of secondary sludge, which are too heavily polluted with for example heavy metals to be 
used in agriculture (Lettinga and Zeeman,2001) [34].Achieving ecological sanitation is also a set back for 
centralized sewer technologies. Centralised technologies are disposal-based, “linear flow systems”, which 
do not give opportunity of recovering scarce nutrient resources (N,P,S) which would have been used for 
agricultural and energy production. 
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Figure-17M-Reason for unable to construct toilet and percentage distribution of community 
latrine 
Modernized Mixture Systems 
Modernized mixture approach deviates from both non-flexible grid-based systems that dominate in the 
west, as well as on-site systems based on appropriate technologies of seventies and eighties . When  
working with modernized mixtures, one leaves behind false dichotomy dividing centralized, large scale, 
high-tech solutions on one hand from appropriate, small scale and low-technology solutions on the other 
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.Instead of opposing centralized and decentralized paradigms, the best of both paradigms have to be 
combined into new configurations that represent the low-cost accessible and robust performance of 
decentralized systems with economies of scales and high urban/capacity characteristics of centralized 
systems [27] Modernized systems are designed to engage integrated approach in which participation of 
users, providers (which in some cases are the same people), the CBO, NGOs, Research Institutions, donor 
communities as well as political authorities are key to the successful operation of the systems, as they 
participate in the whole process of choosing, planning, designing, implementing and management of their 
sanitation infrastructure. Modernized Mixture approach integrates the (eco) technological, economic and 
social-political dimensions of new environmental infrastructure against the background of specific local 
context [27] .Modernized Mixture systems looks at specific local context, in terms of social economical, 
cultural and physical-geographical conditions. On the management of he sanitation infrastructure, it is 
based on inclusive, democratic approach which aims at achieving equity as it is designed to suit both 
affluent and poor neighbourhoods. This kind of approach provides a basis for self sustainability of the 
system, because  burning issues such as billing system, maintenance cost and others are discussed 
democratically among stakeholders and strong decisions are made. In this way, social-technical networks 
are created and this help making sure there is common understanding as well as rising awareness among 
stake holders Another important aspect of Modernised Mixture Approach is that it takes advantages of 
contemporary research on sanitation with emphasis on environmental sustainability. That is why its 
management and technologies are built upon DESAR ,ECOSAN and other similar concepts.Figure-18 
shows generation based integrated solid waste management. Modernized Mixture brings together the 
best elements from both centralized sanitation and decentralised systems in a number of options and 
strategies, adapted to the particular infrastructural, institutional, economic and environmental 
context.Variables that have to be considered when making choices of a potential sanitation infrastructure. 
“Three main clusters of variables can be made to categorize sanitation systems:conventional systems (A), 
alternative systems (B) and what may be called ‘modernized mixtures [26].  
A. Conventional systems can be found in the clustering of values at the top of the diagram: central 
organization, large-scaled systems and low user involvement. 
B. Alternative systems are to be found at the opposite end of the diagram: smallscale systems, responsible 
users, de-centralized organization. 
C. Various combinations of social and technical variables make up for ‘modernized mixtures’. 
Public Private Partnerships for Water and Sanitation Utilities 
Before examining or discuss the role Public-private partnership (PPP) can play in delivering sanitation 
services in the framework of Modernised Mixtures approach in India / Meerut .For the purpose of this 
study, it important to put into perspective that, the concept of Public-private partnership covers whole 
range of options involving private sector, including community ownership and management, to provide 
and/or manage the urban environmental services like water supply and waste water treatment [35] .The 
proponents of Public-private partnership and Privatisation including the main inter- national financial 
institutions such as World Bank [36] and International Monetary Fund [37] urge that these modes of 
service provision are ultimate solutions to inefficient and inadequate delivery of services that have for 
many years characterised traditional public utilities in developing country. In absolute terms India 
receives almost twice as much development assistance for water, sanitation and water resources 
management as any other country, according to data from the Organisation for Economic Co-operation 
and Development. India accounts for 13 per cent of commitments in global water aid for 2006–07, 
receiving an annual average of about US$830 million (€620 million),. India's biggest water and sanitation 
donor is Japan, which provided US$635 million, followed by the World Bank with US$130 million. The 
annual average for 2004–06, however, was about half as much at US$448 million, of which Japan 
provided US$293 million and the World Bank US$87 million. The Asian Development Bank and Germany 
are other important external partners in water supply and sanitation. In 2003 the Indian government 
decided it would only accept bilateral aid from five countries (the United Kingdom, the United States, 
Russia, Germany and Japan). A further 22 bilateral donors were asked to channel aid through 
nongovernmental organisations, United Nations agencies or multilateral institutions such as the 
European Union, the Asian Development Bank or the World Bank. Monopolistic nature of the market 
structure has lead to the absence of competition, resulting in inefficiency and lack of pricing mechanisms 
to determine consumer demand and reflect service costs. The low-cost prices have contributed to the low 
levels of government investment and lack of service expansion.Two definitions have been selected to 
define PPP in the context of this study.  The first is adopted from the South African National Treasury 
which has been commended by its African peers (NEPAD) for promoting capacity building for PPP 
projects in South Africa, which defines in its Manual for Standardised PPP Provision Guide as:“. “A 
contract between a public sector institution and a private party, in which the private party assumes 
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substantial financial, technical and operational risk in the design, financing, building and operation of a 
project”. The second definition is adopted from a UN (The United Nations,2004) [38]  which defines PPPs 
as: “The combination of a public need with private capability and resources to create a market 
opportunity through which the public needs are met and a profit is made”. The second definition is self 
explanatory in that it provides a “win-win situation” for public, private as well as the users, and fits well in 
the context of provision of environmental services such as water and sanitation. For the case of Meerut, 
one can argue that market opportunities in water and sanitation sector are available but what lack are the 
financial resource as well as management skills on the side of private sector. The obstacle to PPP 
engagement in water and sanitation sector in Meerut is that, there is weak private sector in the country 
with limited financial, human and technical resources for them to risk their capital investment in projects 
which take long to bring back profit as it is the case for water and sanitation venture. Privatisation is 
different from PPP in that it is transferring a public service or facility to the private sector, usually with 
ownership, for it to manage in accordance with market forces and within defined framework.  
Overlap of Institutional responsibilities 
The multiplicity of organizations involved in providing urban services makes the management of affairs of 
the city highly complex. It becomes essential to define the roles and responsibilities of each of the 
Agencies very clearly. The inter-relationships of various departments play an important role in making 
available good quality of services to the community /citizens of the city. More-over overlapping of some 
of the functions requires a high level of coordination. The following table indicates the service-wise 
planning, implementation and operation and maintenance function being carried out by various agencies 
involved in providing services in Meerut Urban Area. It will be seen that many services are being 
provided by more than one agency resulting in avoidable delays at the time of handing over the assets 
who has to ultimately maintain them.  
Institutions 
State Financing Corporations (SFC) play an important role in making recommendations regarding the 
allocation of state tax revenues between states and municipalities, criteria for grants, and measures to 
improve the financial position of municipalities. According to the Planning Commission, SFCs are in some 
cases not sufficiently transparent and/or competent, have high transactions costs, and their 
recommendations are sometimes not being implemented. An important source of financing are loans 
from Housing and Urban Development Corporation Ltd (HUDCO), a Central government financial 
undertaking. HUDCO loans to municipal corporations need to be guaranteed by state governments. 
HUDCO also on-lends loans from foreign aid, including Japanese aid, to states. The Jawaharlal Nehru 
National Urban Renewal Mission initiated in 2009(JNNURM,2005)39 also plays an increasingly important 
role in financing urban water supply and sanitation through central government grants.The current 
system of financing water supply and sanitation is fragmented through a number of different national and 
state programs. This results in simultaneous implementation with different and conflicting rules in 
neighbouring areas. In rural areas different programs  undermine each other, adversely affecting demand 
driven approaches requiring cost sharing by users.  
Special and Honorary Awards 
In order to mobilize cities to participate in the competition, two strategies must be followed:- 
■ Institution of award schemes as a part of State Strategies 
■ Institution of special and honorary awards to cities showing spectacular performance in selective 
dimensions or substantial increments 
Special Awards: must be given to recognize special achievements, especially in the initial stages, since 
achisevement of 100%  sanitation may be difficult especially in the initial stages. For instance, a city may 
demonstrate remarkable performance in the area of stopping open defecation although 100 percent 
treatment may be constrained because of lack of time and resources within a given year. In such cases of 
selective performance, awards will be instituted  in the initial years, these awards will be to accord 
recognition to: 
■ Stopping Open Defecation 
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Figure-18-Generation based integrated solid waste Management 

 

Figure-19-Future plan of Meerut Urban Development 
■ Remarkable performance in awareness generation 
■ Institutional assignment and implementation of operational procedures 
■ Mobilization of community organizations or non-government agencies in sanitation campaigns 
Honorary Awards for Exemplary Performance: It may be difficult for many urban areas to 
immediately show all-round performance in sanitation. Therefore, cities showing maximum overall 
improvements in a given year, compared to their baseline situation, may also be given an award with a 
view to recognition of incremental efforts made. If  State strategies incorporate award schemes, many of 
the above category of performers will be pre-selected from states, and sent up for the national 
competition 
Funding 
a) The MOUD will fund the national rating surveys, and bear the expenses for organizing the annual 
national Award Presentation Ceremony.b) Cities will utilize funds that they are eligible for, following 
guidelines, under the Govt.of India-assisted (JNNURM, UIDSSMT, VAMBAY etc.). State Government 
schemes may also supplement funds for the purpose to their cities.c) The Government of India will 
support the cities and State Governments’ efforts by launching a national communication campaign for 
awareness generation.Figure-19 shows the future plan of Meerut Urban Development. 
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CONCLUSION 
The first Master Plan (1971-91) for the Meerut city which got expired in 1996, failed to achieve a 
balanced growth and solve the current and satisfy the future needs of the city. Centralised or grid based 
sanitation systems, which have dominated and shaped the way people appreciate high standards of 
sanitation. Where centralized sanitation exist , the systems are characterised by inefficiency and 
inconsistency caused by frequent breakdowns, poor maintenance, unqualified personnel and depleted 
finances  .Compared to decentralised (on-site) and community based sanitation systems,centralised 
sanitation systems wastes much more precious drinking water and energy whose treatment and 
production is very costly. Modernised Mixture Approach leaves room for improvement since it adopts 
integrated approach in planning, designing and implementation of sanitation projects. It takes into 
consideration the local context, bringing together all important stakeholders, including owners (citizen), 
expatriates (researchers) and private sector. Modernised Mixture Approach in the city of Meerut and in 
poor neighbourhoods in particular will be very useful. Decentralised governance and sustainable 
development are concepts which are children of the same history, and Modernised Mixture approach and 
its system elements work efficiently under these kind of environments, therefore, establishment of 
decentralised and democratic governance in India, provides good environment for institutionalisation of 
Modernised Mixture systems. Strategic planning and continuous monitoring must also use a menu of 
different approaches.The city has the potential to generate several proposals in the form of different 
sanitation options. As the city has no sewerage coverage there have to be alternative arrangements to 
make the city more sanitized and achieve the required standards. This is also a primordial condition for 
the Nagar Nigam to go for viable options and make the city more livable.  
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